1/45 



,^jjnv 


Title: HYPERPOLARIZABLEORGANIC CHROMOPHORES 
"inventors: L.R. Dalton et al. ™ 

>plication No.: 09/912,444 
focketNo.: UOFW117403 


2/45 



Title:. HYPERPOLARIZABLE OR,GANIC..CHROMOPHORES 

»tors: L.R. Dalton et al. 

cation No.: 09/912,444 
etNo.: UOFWn7403 

. — , — ^ 

3/45 





Title: HYPERPOLARIZABLE ORGANIC CMROMOPHORES 
In^»w*s: L.R. Dalton et al. 

A{^Mtion No.: 09/912,444 
Dociet No.: UOFWl 17403 





Title- HYPERPOLARJZABLE ORGANIC 'CHROMOPHORES 
jmMitors: L.R. Dalton et al, 

H^cation No. : 09/9 1 2,444 
Docket No. : UOF W 1 1 7403 





T 

m 


CQ-i— 1 



_> 













o 



CVI 

O 


r-sl 


O 



O 


Title;.. HYPERPOLARIZABLE ORG ANIGCHROMOPHORES 
|M|itors: L.R. Dalton et al. 
^■cation No.: 09/912,444 
MketNo.: UOFWl 17403 



o 
u 

±5 


o 
o 

X) 


CO 



to 


LO 


A 


CO 


rsj 


LO 


CO 


in 


c 


t 


rM 



X 


Ln 


A 


X 


CL 

u 
u 


05 

to 
c 

(U 

o 
u 



Titlei HVPERPOLARIZABLE ORGANIGCHROMOPHORES 

titors: L.R. Dalton et al. 

icationNo.: 09/912,444 
:etNo.: UOFW 117403 


9/45 



Title: HYPERPOLARJZABLE ORGANIC CHROMOPHORES 

«ntors: L.R. Dalton et al. 

licationNo.; 09/912,444 
Docket No.: UOFWl 17403 


10/45 



CD 
O 

I? 

O 

o _ 


o 
c: 
o 



Q_ 






.E 






o 


o 






1 



O 

o 

o 

on 


■a 







Title: MYPERFOLARIZABLE ORGANIC GHROMOPHORES 
lQ^k)rs: L.R. Dalton et al. 

A^I^PationNo.: 09/912,444 
Docket No.: UOFWl 17403 

11/45 




Title: HYPERPOLARIZABLE ORGANIC CHROMOPHORES 
It^^rs: L.R. Dalton et al. 

Al^LtionNo.: 09/912,444 
Docket No.: UOFWl 17403 


12/45 



Title: HYPERPOLARIZABLE ORGANIC C^IROMOPHORES 
In^^rs: L.R. Dalton et al. 

A^^tionNo.: 09/912,444 
D^PlNo.: UOFWl 17403 


13/45 


2.1 equiv n-BuLi 
Ov /O -78C,THF 


PMF 


Hj'H20 


OHC 



CHO 


O 8 


H^C 


3 


0 

1 c 


c 

C 


CH, + 2 


CN 


NaOE/EtOH 


cone. HCI j r 
CN - ^-f 




LDA,THF,0°C 

' ' ' > 

N- formyh piperidene 


Br 



CHO 


HSCH2C02Et, 

k~S~~dmf" 


n-BuLi,DMF 


Cu, QUINOLINE 
260°C 




/ 
/ 


/^C02Et 

LiOH,THF 
S 

CO2H 



Titia:. HYPERPOLARIZABLE ORGANIG CHROMOPHORES 
■ ^^ntors: L.R. Dalton et al. 

^^■licationNo.: 09/912,444 

Docket No.: UOFWl 17403 

14/45 



CN 


Title:. HYPERPOLARJZABLE ORGANIC CHROMOPHORES 



Titled HYPEFU^OLARIZABLEOFIGANIC CHROMDPHORES 
^^tors: L.R. Dalton et al. 

HpicationNo.: 09/912,444 

Docket No.: UOFW117403 




Titler^'HYPER'POLARIZABLE ORGANIC GHROMOPHORES 

Iters: L.R. Dalton et al. 

bationNo.: 09/912,444 
Docket No. : UOF W 1 1 7403 


18/45 

0^0 l.LDA,THF . 0 

- . * ci; 

0 2.G-CL,THF 
lb 



(EtO)2P(0)H 
t-BuOK, DMF 


0 V 
II 0-^0 


(EtO),P^ 



TBDMSO 


TBDMSO 


TBDMSO 


TBDMSO 


TBDMSO 



R R 


R=S02CF2 


t-BuOK 
THF 



Titl6: HYPERPOLARJZABLE ORGANIC CHROMOPHORES 
^^^ntors: L.R. Dalton et al. 

^^licationNo.: 09/912,444 

Docket No.: UOFWl 17403 

J 

19/45 



(suoJDiui el IB A / UJd) iN3Dtld30D 03 


Title: HYPERPOLARIZABLE ORGANIC CHROMOPHORES 
^b|ntors: L.R. Dalton et aL 

■■licationNo.: 09/912,444 
Docket No. : UOF W 1 1 7403 

20/45 




Title: HyPERPQLARJZABLE ORGANIC CHROMOPHORES 
In^^i-s: L.R. Dalton et al. 

Afj^piionNo.: 09/912,444 

DocRetNo. : UOF W 1 1 7403 5; 

— ^ — — — r 




TEMP(C)' 


Title: HYPERPOLARIZABLE ORGANIC CHROMOPHORES 
^fc^ntors: L.R. Dalton et al. 

SBlication No.: 09/912,444 

Docket No. : UOF W 1 1 7403 


23/45 



•Title': HYPERPOLARJZABLE ORGANIC CHR 
mors: L.R. Dalton et al. 

lication No.: 09/912,444 
Docket No.: UOFWl 17403 


PHORES 


24/45 



O 

i 

IE 
(-> 

O 


m r>4 


(A/uJd)^S 






Title: ilYPERpOLARIZABLE ORGANIC GHROMOPHORES 

»rs: L.R. Dalton etal. 

tionNo.: 09/912,444 
No.: UOFWl 17403 

29/45 J 



A 
o 



Title; HYPE,RPOLARIZABLE ORGANIC CHROMOPHORES 

«iitors: L.R. Dalton et al. 

icationNo.: 09/912,444 
cetNo.: UOFW117403 


31/45 



/ 


o 


DQ 

<^ S i 


o 


Title: HYPERPOLARIZABLE OflGANIC CHROMOPHORES 
^l^ntors: L.R. Dalton et al. 

^•licationNo.: 09/912,444 

mcketNo.: UOFWl 17403 



Title: HYPERPOLARIZABLE ORGANIC CHROMOPHORES 
In^|tors: ' L.R. Dalton et al. ' 
^l^Bation No. : 09/91 2,444 
U^tt No.: UOFWl 17403 



Title: HYPERPOLARIZABLE ORpANIC^CHROMOPHORES 
jj||iiors: L.R. Dalton et al. 
^■cation No.: 09/912,444 
DPRetNo.: UOFW117403 


— — ^ J 

34/45 I 




Title: HYPERPOLARIZABLE ORGANIC CHROMOPHORES 

«||ntors: L.R. Dalton et al. 

picationNo.: 09/912,444 
cketNa: UOFW 117403 


36/45 


TBDMSd 



TBDMSO 


TBDMSO, 



TBDMSO 



0TB DM S 



OTBDMS 


TB'DMSO 



31 OTBDMS 


Title: HYPERPOLARJZABLE ORQANIC CHROMOPHORES 
InjUors: L.R. Dalton et al. 

>^^^tion No.:, 09/912,444 
DaR&tNo.: UOFWl 17403 


TBDMSO 


BuLi,l. 


2 


13(a, b) w 


OTBDMS 



TBDMSO 


TBDMSO 



Pd(dba)3,Cul 

Phenylacetalyne OTBDMS 


TBDMSO 



15(a/b) 


a R = OTBDMS 
b R = H 


Title: HYPERPOLARIZABLE O^GMC CHROMOPHORES 
ntors: ' L.R. Dalton et al. 
licationNo.: 09/912,444 
wketNo.: UOFW1I7403 


i 

DocI 


38/45 



Title: HYPERPOLARIZABLE 0RG4NIC CHROMOPHORES 
In^^s: ' L.R. Dalton et al. 
AfBMionNo,: 09/912,444 
DocRet No. : UOF W 1 1 7403 

I 

-- -rr-r- — — ^ — . --^^ 



MACM ZEHNDER MODULATOR 


POLAFaZER 


45° POLARIZED 
: INPUT 


Vt T^ • ' : : 

TM ® ' . • 






-- - -> ■ 





BIREFRINGENT MODULATOR 


INPUT 1 


INPUT 2 


OUTPUT 1 
OUTPUT 2 


DIRECTIONAL COUPLER 


Title: HYPERPOLARIZABLE ORGANIC CHROMOPHORES 
Injurs: ' LR, Dalton et ah 
Aj^ptionNo.: 09/912,444 
DocfetNo.: UOFW117403 


40/45 


V(t)=^VoSin(cjt) + VB 



STRIP - LINE 
TOP ELECTRODE 

m. 


AC 


'AC 


(ouQ = +l2 +2(I^l2)^^^sinOb Vo sinCCJt)) 


3i \j 


p= 2Tr r33r LVo / TX 


COMPARISON OF KEY FEATURES OF SIMPLE DEVICES 


MACHZEHNDER 
INTERFEROMETER 


BIREFRINGENT DIRECTIONAL 
MODULATOR ' COUPLER 


■■eff 

Mod. 
Power 


33 


V 


ttMZ 


MZ 


'"33"^ 13 


1- SVtpMZ 

2- 75 P mZ 


33 


1.73 V 


ttMZ 


3P 


MZ 


Title: HYPERPOLARJZABLE ORGANIC CHROMOPHORES 
InvojUjl': ' L.R. Dalton et al ^ 

AplBponNo.: 09/912,444 
DockI™o. : UOF W 1 1 7403 

i. 

41/45 I 


MO" 


FREE-RADICAL COPOLYMERIZATION 
WITH METHYL METHACRYLATE . 
AND 

HYDROXYETHYLMETHACRYLATE 


OH 


HO 



z 

OH 

1. SPIN CAST WITH 
DIISOCYANATE CROSSLINKER 

2. ELECTRIC FIELD POLING 

3. THERMAL CROSSLINiaNG 


^OH 



3-D CRGSSUNKED NETWORK 



TEMPERATURE (°C) 



Title: HYPERPOLARIZABLE ORGANIC CHROMOEHDRES 
Inve^: L.R. Dalton et al. 

Apfl^PonNo.: 09/912,444 
Docket No. : UOF W 1 1 7403 


OEHDF 

w 


43/45 


TBDMSO 


TBDMSO 


,OTBDMS 



iil 

S' 


-CHO: EtOH 


j ^PPhsBr 



OIBDMS 


TBDMSO^^^^ ^^^.^OTBDMS TBDMSO,^^^ .OTBDMS 


tBuLi 



THF 



TBDMSO,.^!^^ .OTBDMS 


4 CHO 

T TBDMSO. ^OTBDMS 




0 piperidine 
"CHOT" 

CN 
CN 



Title: HYPERPOLARIZABLE ORGANIC CHROMOPHORES 
Inva|^:' *L.R, Dalton et al. 

Api^HPonNo.: 09/912,444 
DockeTNo.: UOFWl 17403 


44/45 



SO2CF3 



